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Introduction

Fatigue Chain Testing

The current goal of Mechanized Percussion Well Drilling
(MPWD) team is to determine the difference, if any, between a high
-quality name-brand chain and a low-quality off-brand chain
through a testing rig the team designs and produces. Additionally,
the team was tasked with running a variety of simulations on the
frame of the model in SolidWorks to determine where improvements need to be made.

The team is determining the difference in high- and low-quality chains.
In order to test the chains, a testing rig was designed and the team plans to construct it
during the 2021-2022 school year.
This design involves 5 key elements:
1. Five test chains connected in series

3. The
engine to
drive the
system

5. The load application system,
consisting of a spring sandwiched
between two steel plates

4. A crankshaft which
transfers the load onto
the chains

Clients

Displacement (left) and stress (right) in the model after the load was applied

Top view

Prototyping

Joseph Longenecker with his
wife Erin and his two children, Lucie and William

In order to do fatigue testing on the rig frame, the team used a 3D SolidWorks Model to run
Finite Element Analysis (FEA) with the program’s built in testing software.

2. An initial gear reduction to
set the proper speed and
torque conditions

As a whole, the project’s goal is to provide a system to the client, Joseph Longenecker with Open Door Development, that they
can use as an outreach into West Africa to provide work to local believers and easier access to water through improved equipment.

Joseph Longenecker, Open Door Development (ODD), and
Serving in Mission (SIM)
Joseph Longenecker, along with his family, have been working in
West Africa for 2 years. He is a Messiah alumnus who traveled to
West Africa with his Collaboratory team when he was a student,
and currently serves as the liaison between ODD and Messiah University. ODD was founded by Dale Johnson and Matt Walsh in 2012
as a SIM community development ministry. Their mission is to
share the gospel by equipping the local church for
community service and by
ministering to human needs.
Joseph particularly wants to
help teach young engineers
innovate to meet needs for
Christ’s sake.

SolidWorks Finite Element Analysis

To confirm and verify the design, the team built and ran a
prototype using a geared motor, a single gear connection,
crankshaft, and a substitute
spring load application system.

In order to run the FEA static study, the team set several key boundaries on the model:
1. The model had to be fixed in space, where the green and orange arrows are shown in the
figures above, so that it would not move in space and to accurately reflect the how the
ground interacts with the rig.
2. The load had to be calculated and applied correctly. A load of 3,924 N or about 2000 lb
was applied at the top of the system where a pulley is connected to the rig based on data
from the client.
3. The program had to create mesh and connection constraints that give a simplified shape
and tell the software how the connections should be represented to run the analysis. The
mesh was as detailed and fine as possible so the study would be as accurate as possible.
The team has run a static study and will run a fatigue and buckling simulation in 2021-22
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Conclusion
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The team has a viable design for a testing rig, proven by a prototype, that will
be under construction shortly and will
then be used for fatigue testing.
The team also has a successful FEA
study that will be revised based on client feedback and then become a baseline for several other studies.

Acknowledgments






Project Manager: Dr. Philip Tan

Project Review Panelists: Michael Guion,
John Hannon, Scott Heisey, Josh Joyce, John
Meyer, Ray Norman, Jonathan Schenk
Advising Engineers: John Meyer, Dr. Tim
Van Dyke

▌Disclaimer
The work presented in this document has been provided solely for educational
and edification purposes. All materials are composed by students of Messiah
University and are not certified by any means. They do not constitute
professional consultation and require the examination and evaluation by a
certified engineer through any product development process. The contents
documented are the produced work by the student design team but do not
necessarily represent the as-built or as-assembled state of a complete and
tested design; faculty, staff, and other professionals involved in our program
may have augmented the student engineering work during implementation,
which may not be recorded within this document.
Messiah University, the Collaboratory, nor any party related to the composition
of this document, shall be liable for any indirect, incidental, special,
consequential, or punitive damages, or any loss of profits or revenues, whether
incurred directly or indirectly, or other intangible losses, resulting from your
access to or use of the provided material; any content obtained from the
provided material, or alteration of its content.

